Although Medicare cost sharing (deductibles and coinsurance) can be a barrier to accessing care for these low-income populations, dually eligible beneficiaries get help covering these expenses from Medicaid. Medicaid coverage of Medicare cost sharing was expected to ensure that these high-need populations would have access equal to that of other Medicare beneficiaries.
Approximately 87 percent of dually eligible beneficiaries qualify for Medicaid coverage of Medicare cost sharing (MedPAC and MACPAC 2013) . Typically, for dually eligible beneficiaries, providers first bill Medicare (and any third-party payers) before billing Medicaid for cost sharing. States historically have had flexibility in how Medicaid reimburses Medicare cost sharing, but the Balanced Budget Act of 1997 (BBA) clarified that Medicaid programs are not required to pay the full Medicare cost sharing if the total provider payment would exceed the state's Medicaid payment rate. A recent study (MAC-PAC 2013 ) surveyed states about their Medicare cost-sharing payment policies in 2012 for four types of providers (inpatient hospitals, outpatient hospitals, skilled nursing facilities, and physicians), and identified, by provider type, whether the state pays (1) the full amount of Medicare cost sharing, so that the provider receives the same amount for services rendered to dually eligible beneficiaries and Medicare-only beneficiaries (full payment); (2) the lesser of the full Medicare cost sharing or the difference between the Medicaid rate and the amount already paid by Medicare, so the provider never receives more than the Medicaid-approved rate for services rendered to dually eligible beneficiaries (lesser-of payment); or (3) some other amount. Since passage of the BBA, there has been a shift away from full payment policies and toward lesser-of policies. For physician services, for example, only 11 states reported paying the full amount of Medicare cost sharing in 2012, down from 31 states in 1997; in contrast, 39 states used a lesser-of policy in 2012, up from 12 states in 1997 (MACPAC 2013) .
Policy makers have long been concerned that state limits on cost-sharing payments might impede access to care for dually eligible beneficiaries when providers are unwilling to serve them if they are not reimbursed the full Medicare-approved payment. An earlier study found that Medicaid cost-sharing payments fell in six of nine study states from 1996 to 1998 following passage of the BBA, and access to outpatient physician services for dually eligible beneficiaries was reduced relative to Medicare-only beneficiaries in these states (Mitchell and Haber 2004) .
This study uses more current data and examines a larger number of states than previous studies (Mitchell and Haber 2004) to understand the implications of Medicaid payment for Medicare cost sharing on access to care for dually eligible beneficiaries. Specifically, the study addresses the following questions:
• How much do Medicaid payments for Medicare cost sharing vary across states? Do states' actual cost-sharing payments correspond to their written policies?
• Are higher state Medicaid payments for Medicare cost sharing associated with dually eligible beneficiaries' higher utilization of (indicating better access to) outpatient services?
The conceptual model behind these questions was based on the market demand model developed by Sloan, Mitchell, and Cromwell and expanded by Mitchell and Cromwell (Sloan, Mitchell, and Cromwell 1978; Mitchell and Cromwell 1984) . The model posits that physicians segment their potential patient pool, based on insurer type, and will prefer to treat higher-paying patients first. Thus, dually eligible beneficiaries residing in states that pay the full Medicare cost-sharing amounts will be as attractive to physicians as those Medicare beneficiaries with supplemental coverage or ability to pay their cost sharing. Conversely, dually eligible beneficiaries in states with restrictive costsharing payments will be less attractive, and some may experience difficulties finding physicians willing to treat them.
METHODS

Data Sources and Study Population
The main data sources for the analyses were Medicare and Medicaid Analytic eXtract (MAX) enrollment and claims data, which were used to establish eligibility for the study population, to calculate the percentage of the Medicare cost-sharing amount paid by Medicaid, and to construct measures of service utilization. The study used data for 2009, which was the most current year of MAX data available at the time of this study. The Area Resource File (ARF) provided county-level market factors expected to influence service utilization. Finally, states' written policies regarding payment of Medicare cost sharing for physician services in 2012 was obtained from a survey conducted by NORC at the University of Chicago for MACPAC (2013) . Data on states' written policies in 2009 were not available.
We used Medicare-only beneficiaries as a comparison group in a difference-in-differences model to control for state-specific factors other than Medicaid cost-sharing payments (such as provider practice patterns) that might influence utilization by dually eligible beneficiaries, assuming that providers receive close to full reimbursement of cost sharing for Medicare-only beneficiaries in all states, either through a Medigap policy or out-of-pocket payment. This model assumes that state-specific factors (other than cost-sharing payments) have similar impacts on dually eligible and Medicare-only beneficiaries, although these groups may have different patterns of utilization. Under this assumption, variation in the difference between dually eligible and Medicare-only beneficiaries across states is used to identify the impact of the level of cost-sharing payment on dually eligible beneficiaries' access to care.
The study population included dually eligible beneficiaries who were eligible for at least 1 month of Medicaid coverage of Medicare cost sharing in 2009 and a 20 percent random national sample of Medicare-only beneficiaries during the same time. To qualify for the study population, all beneficiaries also were required to be eligible for Medicare Part B and not be enrolled in a Medicare Advantage plan for at least 1 month during the year. We further required that qualifying dually eligible beneficiaries had at least 1 month where they were not enrolled in a medical or comprehensive Medicaid managed care plan or a Program of All-Inclusive Care for the Elderly plan.
We excluded states in which more than 40 percent of dually eligible months indicated enrollment in a Medicare or Medicaid managed care plan as the remaining beneficiaries would not be representative of the entire state. The denominator is the sum of deductible and coinsurance amounts on Medicare Part B claims in which (1) the procedure code is an outpatient E&M service (99201-99215 or 99241-99245); (2) the provider specialty code indicates physician or advanced practice provider (nurse practitioner, physician assistant, certified nurse midwife, certified registered nurse anesthetist, or certified clinical nurse specialist) services; and (3) place of service is office. The numerator is the sum of Medicaid payment amounts on claims in the MAX OT file with (1) a procedure code for the outpatient E&M services noted above; (2) physician, nurse midwife, or nurse practitioner type of service; and (3) place of service in an office. Because there should be an associated Medicare claim for all Medicaid claims for Medicare cost sharing (but not necessarily vice versa), we further restricted the numerator to Medicaid claims that matched with a Medicare claim using beneficiary ID, procedure code, and date of service. This excluded less than 10 percent of claims across states.
We compared the calculated percentages to the categorization of states based on their written policies as (1) states that pay the full amount of Medicare cost sharing; (2) states that pay the lesser of the full Medicare cost sharing or the difference between the Medicaid rate and the amount already paid by Medicare; or (3) other.
Outcome Measures. The outcomes in our analyses were a number of commonly accepted claims-based indicators of realized access to outpatient provider care in the Medicare population (Kennell and Associates 2011) . We included utilization of office and other outpatient E&M services and utilization of safety net provider services to analyze the impact of Medicaid payment of the Medicare cost-sharing amount for E&M visits. Safety net provider services included federally qualified health centers (FQHCs) or rural health centers (RHCs), and hospital outpatient departments. Greater use of these services might be indicative of problems with access Access to Care for Medicare-Medicaid Dually Eligible Beneficiariesto office-based services caused by limitations on cost-sharing payments (Rosenbaum and Shin 2011) .
In addition, we measured emergency department (ED) visits that were not preventable or avoidable using an algorithm developed by the New York University Center for Health and Public Service Research.
3 These are visits for conditions that require care in an ED and could not be prevented with ambulatory care (e.g., trauma, appendicitis, myocardial infarction). We used this measure to test the validity of our difference-in-differences model as the rate of these ED visits for dually eligible beneficiaries does not reflect access to care and, therefore, should not be affected by the percentage of Medicare costsharing paid by Medicaid.
Statistical Methods. We used descriptive and multivariate analyses to examine the relationship between Medicaid payment of Medicare cost sharing for dually eligible beneficiaries and their service utilization. If lower Medicaid payments for Medicare cost sharing reduce access to services, then utilization differences in dually eligible beneficiaries between states with high and low payments should be larger compared to that for Medicare-only beneficiaries.
For descriptive analyses, we used t-tests to compare the percentage of beneficiaries utilizing a service between dually eligible beneficiaries and Medicare-only beneficiaries within each state. Multivariate analyses used logistic regression models with following equation: population older than 65, and Medicare managed care penetration rate. We estimated robust standard errors to account for the clustered data within each state. Because our analysis included a small number of clusters (20 states), these robust standard errors can be underestimated. Therefore, we estimated block-bootstrap standard errors on state for the key variable, DUAL is *CS s , using the full sample and 100 replications. Both descriptive and multivariate analyses of service utilization were weighted using the number of months during the year the beneficiary was eligible for the analyses. The weights for Medicare-only beneficiaries also took consideration of the 20 percent sampling probability for this population.
The treatment effect in difference-in-differences models estimated with nonlinear models, such as the logistic regression models used in our analyses, is not constant across different values of the explanatory variables (KaracaMandic, Norton, and Dowd 2012). As a result, the effect of cost-sharing payment percentages on utilization cannot be derived directly from the interaction term, DUAL is *CS s . We thus used estimated coefficients from each model to predict outcomes for dually eligible beneficiaries and Medicaid-only beneficiaries assuming a high cost-sharing payment amount (100 percent) and a low cost-sharing payment amount (20 percent), setting all covariates at the sample mean. We then calculated the difference between predicted utilization for dually eligible beneficiaries and for Medicare-only beneficiaries at the high cost-sharing reimbursement level and at the low level. The difference between dually eligible beneficiaries and Medicare-only beneficiaries at the high payment level minus the difference at the low payment level (the difference-in-differences estimate) represents the estimated effect of the higher cost-sharing reimbursement percentage on dually eligible beneficiaries' service utilization. As with DUAL is *CS s , statistical significance for the difference in differences estimates was determined by block-bootstrapping standard errors on state. Table 1 shows the average percentage of Medicare cost sharing covered by Medicaid payments by state, categorizing states by their written policies for Medicaid payment of Medicare cost sharing in 2012 (full payment, lesser of, or other). For E&M visits, we found a reasonable correspondence between our calculated measure and the states' written policies. States with a written policy of reimbursing the full Medicare cost-sharing liability generally had high costsharing payment percentages, although the percentages were typically less Access to Care for Medicare-Medicaid Dually Eligible Beneficiariesthan 100 percent of the cost sharing. In 2009, the cost-sharing payment percentage varied substantially among states with a lesser-of payment policy, ranging from Connecticut, which paid about 11 percent, to Montana, which paid 93 percent. However, most states with a lesser-of policy reimbursed 50 percent or less of the Medicare cost-sharing amount. New York, which was the only state that had a policy of paying some other amount, reimbursed about 25 percent of the Medicare cost-sharing amount in 2009. Table 2 shows the utilization of office and other outpatient E&M services and safety net provider services by dually eligible beneficiaries and Medicare-only beneficiaries. In almost all the states, compared to Medicareonly beneficiaries, a smaller percentage of dually eligible beneficiaries had office or other outpatient E&M visits. On the other hand, a larger percentage of dually eligible beneficiaries had FQHC or RHC visits and hospital outpatient department E&M visits compared to Medicare-only beneficiaries. We present the results from the multivariate regression models in Table A1 . The interaction term between dual status and the cost-sharing payment, which measures the effect of the cost-sharing payment percentage on dually eligible beneficiaries' utilization relative to Medicare-only beneficiaries', was statistically significant in the models for office and other outpatient E&M services, Table 3 shows the magnitude of the effect of differences in the percentage of the cost-sharing amount covered by Medicaid on the probability of dually eligible beneficiaries using office and other outpatient E&M services and safety net provider services estimated from the logistic regression models. At 100 percent payment of the Medicare cost-sharing, dually eligible beneficiaries had a slightly higher predicted likelihood of having an office or other outpatient E&M visit compared to Medicare-only beneficiaries (84.8 percent vs. 84.2 percent), but their likelihood was lower at 20 percent payment (82.6 percent vs. 87.3 percent). The likelihood of dually eligible beneficiaries having an office or other outpatient E&M visit was 6.4 percent (5.3 percentage points) higher under the 100 percent payment scenario than under the 20 percent payment scenario, relative to Medicare-only beneficiaries.
RESULTS
In contrast, higher cost-sharing payment was associated with a statistically significant decrease in the likelihood of dually eligible beneficiaries using safety net provider services relative to Medicare-only beneficiaries. Although dually eligible beneficiaries were more likely than Medicare-only beneficiaries to use FQHC or RHC services regardless of the percentage of the cost sharing reimbursed, the relative difference was larger at 20 percent cost-sharing payment. The likelihood of dually eligible beneficiaries having an FQHC or RHC visit was 37.7 percent (2.9 percentage points) lower under the 100 percent payment scenario compared to the 20 percent payment scenario, relative to Medicare-only beneficiaries. Similarly, the likelihood of dually eligible beneficiaries having a hospital outpatient department E&M visit was 19.8 percent (3.1 percentage points) lower under the 100 percent payment scenario than under the 20 percent payment scenario, relative to Medicare-only beneficiaries. While dually eligible beneficiaries are more likely than Medicare-only beneficiaries to have a hospital outpatient department visit at 20 percent costsharing payment, they are less likely at 100 percent cost-sharing payment.
We also estimated a regression model for the probability of having an ED visit that was not preventable or avoidable (see Table A2 for the prevalence of these visits among dually eligible and Medicaid-only beneficiaries) to test the validity of our difference-in-differences model. As described earlier, we did not expect the cost-sharing percentage to have an impact on this outcome because it should not be affected by the accessibility of care. The interaction term between dual status and the cost-sharing payment was not statistically significant in this model (Table A1 ). Although the difference between dually eligible and Medicare-only beneficiaries in the likelihood of having an ED visit that was not preventable/avoidable was significantly smaller at 100 percent cost-sharing payment compared to 20 percent, the magnitude of the effect of the cost-sharing payment percentage was small, 2.3 percent or 0.3 percentage points lower (Table A3) . As a further test of the difference-in-differences model assumption, we conducted a sensitivity analysis by restricting the sample to people age 65 and older. This restriction aimed to increase the comparability of the dually eligible and Medicare-only beneficiaries in the study sample, making it more plausible that unmeasured factors affect their utilization in similar ways. For each of the outcomes, the sign and statistical significance of the interaction term between the percentage of the Medicare cost sharing paid by Medicaid and dual status (the key variable) were consistent with the model using all age groups.
DISCUSSION
Understanding the relationship between states' cost-sharing payments and service utilization by dually eligible beneficiaries is important because most states do not always pay the full Medicare cost sharing, which means that providers typically receive less payment for services rendered to dually eligible beneficiaries compared to Medicare-only beneficiaries. The financial implications for providers may have a negative impact on dually eligible beneficiaries' access to care.
We found substantial variation across states in the percentage of dually eligible beneficiaries' Medicare cost sharing paid by state Medicaid programs, ranging from 11 percent to 98 percent for office E&M services in 2009. In 2013, the national average payment for a 15-minute E&M visit with an established patient (procedure code 99213, the most commonly billed E&M visit) was approximately $73, for which the Medicare coinsurance amount was $14.60. Applying the range of payment percentages for office E&M visits in states with a lesser of payment policy, this translates to Medicaid cost-sharing payments from about $1.61 to approximately $13.58. In addition to the states' written policies for reimbursing the Medicare cost-sharing liability, Medicaid fee schedule amounts and provider practices about billing Medicaid for Medicare cost sharing contribute to the differences. As a result, the payment implications of a Medicare cost-sharing payment policy can differ markedly even among states with the same written policy, and the actual amounts covered may appear different from a state's written policy. The cost-sharing payments in full-payment states were typically less than 100 percent, but this could still be consistent with a full-payment policy if Medicare providers do not submit a claim to Medicaid for Medicare cost sharing, perhaps because the provider does not participate in Medicaid or the additional payment is too low to warrant the effort of submitting a claim.
Controlling for beneficiary, market, and other state factors expected to influence service utilization, we found that paying a higher percentage of the Medicare cost sharing by Medicaid is associated with higher likelihood of using office and other outpatient E&M services and lower likelihood of using safety net providers for dually eligible beneficiaries, compared to Medicareonly beneficiaries. The findings are consistent with those from an earlier study that examined the impact of Medicaid reimbursement of Medicare cost-sharing payments on access to care for dually eligible beneficiaries using earlier years of data and a smaller number of states (Mitchell and Haber 2004) . A recent study using states' written policies also found that paying less than the full amount of Medicare cost sharing may limit access to primary, routine, and preventive care for some dually eligible beneficiaries (Centers for Medicare & Medicaid Services 2015) . In addition, other studies have found a positive association between generosity of Medicaid reimbursement and access for the nondually eligible Medicaid population to a variety of services including improved primary care appointment availability (Polsky et al. 2015) , number of physician visits (Decker 2009 ), likelihood of any physician visits for adults (Shen and Zuckerman 2005) , preventive visits for children (Cohen and Cunningham 1995) , obstetrics care (Baker and Royalty 2000) , dental care for children and adolescents (Decker 2011) , dermatologists (Resneck, Pletcher, and Lozano 2004) , and cancer screening (Halpern et al. 2014) .
There are several limitations to our study. First, we could not include more than half of states in the analyses due to either Medicaid data quality problems or extensive enrollment of the dually eligible beneficiaries in managed care. However, the 20 study states still reflected about 40 percent of dually eligible beneficiaries nationally. Second, our measure of the percentage of Medicare cost sharing covered by Medicaid payments is an approximation. If the claims used in the numerator and the denominator of the percentage calculation are not comparable, the calculation of the percentage of the Medicare cost sharing covered could be biased upward or downward. We placed restrictions on the types of claims included in the calculation in order to increase the likelihood that we used comparable Medicare and Medicaid claims; however, these restrictions also limited the range of services represented by our calculation of the percentage of the Medicare cost sharing covered by Medicaid program payments. Nonetheless, the only effect of random errors in the calculation of the percentage of the Medicare cost sharing covered by Medicaid payments would be to bias estimates from multivariate analyses toward 0. Third, the cost-sharing payment variable and utilization measures in our models were based on claims from the same year. We assume that beneficiaries' ability to access services reflects the providers' responses to the payments they receive. Therefore, it is likely that provider behavior is influenced by payments in prior years, not the concurrent year. However, a sensitivity analysis that used (MACPAC 2013) . Furthermore, as we used the actual cost-sharing payment percentages in 2009 in the multivariate regression models to predict utilization in the same year, any potential discrepancy between the 2009 and 2012 state policies should not bias our findings. Fifth, our multivariate analysis did not control for a comprehensive list of health and other beneficiary characteristics. Sixth, we included hospital outpatient department visits as an indicator for problems with access to office-based services. Greater consolidation of physician practices under hospitals might increase claims for hospital outpatient department services. However, the impact should be the same for both dually eligible and Medicare-only beneficiaries and thus should not bias the results.
Our regression models did not compare the parallel time trends in utilization, but rather the difference in the difference between dually eligible and Medicare-only beneficiaries across states in 2009. We used Medicare-only beneficiaries as a comparison group to control for unmeasured state-specific factors that might contribute to cross-state utilization differences among dually eligible beneficiaries. Medicare-only and dually eligible beneficiaries' utilization is likely to vary, due to differences in health status and other characteristics. Although our difference-in-differences model does not require these two groups to have similar levels of utilization, it does assume that any unmeasured factors such as differences in practice patterns affect their utilization in similar ways. To the extent this is not true, our estimates of the impact of the percentage of Medicare cost sharing paid by Medicaid could be biased. We tested the assumptions of our difference-in-differences model in two waysby restricting the sample to people age 65 and older and by estimating models for ED visits that are not avoidable or preventable. Our results were robust to the age restriction. The weak association between the percentage of Medicare cost sharing paid by Medicaid and dually eligible beneficiaries' likelihood of having ED visits that are not preventable or avoidable, which was much smaller than the association for other outcomes studied, was consistent with the expectation that these visits should be unaffected by Medicaid cost-sharing payment levels. The small effect found may reflect the fact that the risk of some proportion of these visits likely could be affected by the adequacy of ambulatory care. Missed opportunities to manage health conditions in ambulatory settings due to lower utilization of office-based E&M service could still increase the risk of having an ED visit for some conditions classified as not preventable or avoidable (e.g., myocardial infarction).
Overall, our study found that reimbursing the full Medicare costsharing amount would improve access for dually eligible beneficiaries, although the magnitude of the effect will vary by state depending on their current cost-sharing payment rates and type of service. The goal of increasing access for dually eligible beneficiaries could be achieved either by requiring states to pay the full Medicare cost sharing or by transferring responsibility for the cost-sharing payments from Medicaid to Medicare. Requiring states to cover the full Medicare cost-sharing amount would impose additional financial burdens on states. The Affordable Care Act (ACA), which mandated that Medicaid payments for certain primary care services equal Medicare rates for 2 years, offers precedent for such a requirement. Similar to the ACA, which provided 100 percent federal match for the payment increase, the fiscal impact on states could be reduced by providing full or enhanced federal match for the higher costsharing payments. The full payment requirement could also be limited to selected services where increasing access is considered critical (MACPAC 2014a). Transitioning responsibility for reimbursing cost-sharing payments from Medicaid to Medicare might have an even greater impact on the supply of providers willing to see dually eligible beneficiaries as they would no longer have to participate in Medicaid or submit a separate claim in order to receive payment for the cost-sharing amount. While either alternative could improve access to care for dually eligible beneficiaries, both options have costs that must be balanced against alternative uses of funds.
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